The syndrome of 'benign thoracic pain' is seen in young women who have pain and tenderness in the mid-thoracic spine radiating around the chest and aggravated by spinal movement. Ten consecutive patients with this syndrome and 15 controls were evaluated with magnetic resonance imaging (MRI). This showed thoracic intervertebral disc dehydration with no associated prolapse in 90% ofthe patients and 13% of the controls. We postulate that the clinical features are due to impaired shock absorption ofthese degenerate discs rather than direct compression of surrounding structures. MR1 is non-invasive and does not use ionizing radiation; it allows direct visualization of the entire thoracic spine and cord, and accurate detection of early disc degeneration. Thus, it is the imaging modality of choice for defining the subtle intervertebral disc abnormalities that characterize the 'benign thoracic pain' syndrome.
Introduction
Benign thoracic pain, thought to be caused by minor intervertebral disc lesions, has been described previously in 3 large series by Bechgaard'2, and Bruckner et al. 3 Hitherto, the diagnosis has been made entirely on clinical grounds and has not been confinmed by any objective investigation. Doubts have been expressed about the pathogenesis of this syndrome4-6. We therefore decided to study a further cohort of 10 patients with this condition using magnetic resonance imaging (MRI) to examine the thoracic discs.
Patients and methods
Ten consecutive patients seen in the Department of Rheumatology by one of us (FEB) and conforming to the clinical picture of the 'benign thoracic pain' syndrome, described previously3, were included in the study. All had pain in the interscapular region, radiating around the chest in 8 patients, and associated with cutaneous hyperaesthesia at the level ofthe pain in 4 patients. In all patients there was pain on movement of the thoracic spine in two directions, the opposite movements being normal, but in only one was movement actually restricted. Thoracic spinal tenderness was localized with the patient lying prone, arms by the side. The spine of the seventh thoracic vertebra (T7) should lie opposite the inferior angle of the scapula in this position. All patients had thoracic spinal tenderness. None had signs of spinal cord compression. Six had evidence of additional minor intervertebral disc lesions in either the cervical or lumbar spine. All patients had a full blood count, erythrocyte sedimentation rate, serum calcium, phosphate-and alkaline phosphatase; X-rays of the chest and thoracic spine; 99TcM methylene diphosphonate bone scan; electrocardiogram; and barium swallow and meal. Thoracic spine radiographs showed minor osteophytosis in 4 patients and minor osteochondritis in one. All other tests were normal, excluding more serious pathology.
All patients gave ir'formed consent to the study. One patient was excluded from the study because barium meal showed a gastric ulcer, and she did not have an MRI scan. There were 15 controls-10 normal volunteers ano 5 who had MRI scans for other purposes which included the thoracic spine. None of the controls had chest or back pain. Patients and controls were well matched for age and sex. The patients were aged 26-58 (mnan 38) years, and the controls 21-59 (mean 36) years. In the patient group there were 8 females and 2 males, while in the control group there were 13 females and 2 males.
All patients and controls had MRI scans of the thoracic spine, using a Picker International superconducting magnet operating at 0.5 Telsa. Large field of view sagittal images were acquired using 5-mm-thick contiguous sections and a matrix of 256 x256. T1 weighted spin echo (SE 1100/26), phase-contrast chemical shift (Late 26) and STIR (IR 2200/130/40) images were obtained using a body coil. The normal healthy intervertebral discs had a high signal intensity on all the sequences. through the thoracic spine shows high signal intensity from ©1989 the normal discs and low signal from degenerate 77-8 The Royal intervertebral disc. There is associated disc narrowing at the Society of same level (arrow) Medicine Degenerate discs were noted by their decreased signal intensity on all the above sequences, especially on the STIR sequence (Figure 1) .
The results were analysed statistically using the Fisher's Exact Test.
Results
Nine of the 10 patients had evidence of thoracic intervertebral disc degeneration on MRI, shown by a decrease in signal intensity with or without loss of disc height (Table 1 and Figure 1 ). There was no actual disc prolapse. Of our 15 controls, 13 had completely normal MRI scans. In the remaining 2 controls (aged 52 and 59), scans showed thoracic disc degeneration. Taking the patients and controls as a whole, the differences were highly significant statistically (P=0.0004). Ifpatients and controls over the age of 50 are excluded, 8 of 8 patients and 0 of 11 controls had disc abnormalities on MRI (P=0.00003).
There were no clinical differences between the patient with the negative MRI scan and the other 9 patients. Of the 9 patients with an abnormal scan, the clinical and MRI localization of the level of the lesion coincided in 4 patients and differed by only one intervertebral disc space in 4; the 9th patient could not localize her spinal tenderness accurately.
Discussion
Plain films7 and tomograms8 of the spine are of little value in demonstrating intervertebral disc abnormalities; these may be assessed by either myelography or discography which are, however, invasive procedures. Computed tomography (CT) has been considered for years the primary neuroradiological modality to evaluate patients with suspected intervertebral disc prolapse9, but allows only a few segments of the spine to be explored in a single examination. Recently, magnetic resonance has been found to provide excellent images of intervertebral discs10"'. Post-mortem microsectioning of the cervical spine has confirmed the presence of disc lesions previously detected by MRI2. At thoracic spine level, MRI has been shown to be as accurate as CT myelography in demonstrating intervertebral disc abnormalities'3. On MRI, a normal healthy disc displays a high signal intensity throughout. Disc degeneration is detected by a reduced signal intensity, due to loss ofwater from the nucleus pulposus'0"111415. All our patients had the syndrome of 'benign thoracic pain', as defined by Bruckner et aL3 Nine of our 10 patients had abnormal intervertebral discs on MRI; these abnormalities corresponded exactly with the site of clinical tenderness in 4, and differed by a single level in a further 4 patients. The minor discrepancies were due to variability of the position of the scapula (which determines the surface markings ofthe spine). The difference in the MRI scans between our patients and our controls was statistically highly significant, especially in those under 50 years, suggesting that the disc lesions demonstrated were clinically relevant. There was no significant intervertebral disc prolapse in our patients, the main abnormalities being loss of water from the nucleus pulposus. Haley and Perry'6, in a postmortem study, found that disc lesions in the thoracic spine occurred most frequently at 2 levels: T7 and T10. The former were more numerous but the latter were more severe. Thus, there appear to be 2 patient populations with thoracic disc abnormalities. The first group, which is rarer, is composed predominantly of elderly men'7 with lower thoracic disc lesions. In these patients disc calcification is frequent and there is substantial disc protrusion causng compression ofadjacent structures, notably the spinal cord18. The second group is more numerous and is composed predominantly of young women with mid-thoracic disc lesions. In these patients there is little or no disc prolapse and therefore no cord compression. However, dehydration of the Dur patients with the 'benign thoracic pain' syndrome Fall into this second group, and the MRI findings -onfirm this. MRI is non-invasive, does not use ionizing radiation and allows direct visualization of the entire thoracic 3pine in a single study, when the level of the lesion is not accurately localized clinically2O. MRI can be performed on outpatients, in contrast to myelography which demands the expense of a 2 day hospital admission. The cost of MI (approximately £200) sxceeds by no more than 25% that of the screening protocol it is intended to replace, namely plain X-rays 3fthe chest and thoracic spine, and isotope bone scan. With increasing use, costs are likely to diminish. It 3hould thus become the imagin study of choice in patients with 'benign thoracic pain'.
